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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification includes the
requirenents for solid-section precast concrete wall
panel s wi th nornal -wei ght aggregate portland cenent
concrete, conventional reinforcing, and snooth
surface or exposed aggregate facing. The panels
specified are intended for attachnment of the

buil ding fram ng system at each floor elevation and
at the roof elevation. The panels nmay be provided
with built-in anchorage devices for the attachnent
of thermal insulation blankets to the interior face
of the wall panels and for the attachnment of netal
flashing after the wall panels have been installed.

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R
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Note: Drawi ngs should include a conpl ete design
i ndi cating the character of the work to be perforned
and the foll ow ng:

1. Location and details of wall panels, show ng al
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di mensi ons, and size and type of reinforcenent.

2. Details of joints between wall panel units,
showi ng seal ant or gasket shape, dinensions, and
| ocati on.

3. Details showing both the location and type of
anchorage devices of the panels to the building
fram ng systemand the connection of other materials
(reglets, insulation nailers, etc.) to the panels.
Indicate gravity loads, live |oads, dynam c | oads,
and stresses inherent in the structure for the

manuf acturer to provi de enbedded panel anchorage.

4. Locations where flashing reglets are required.

5. Locations of inserts (wedge type, slotted type,
etc.) cast into the concrete panels.

6. Location of each type of surface finish, with
details of transitions between different types of
surface finishes.

EE R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Nornms and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

Law 595 (26 May 1965) Technical characteristics
for hydraulic binders

Law 1086 (5 Novenber 1971; Rev. 1983) Technica
norns for the cal cul ati ons, executions and
testing of norns and prestressed
reinforced concrete structures and netal
structures

DM 9/1/96 (9 January 1996) Technical norms for the
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cal cul ation, execution and testing of
rei nforced concrete, nornal, prestressed
and for nmetal structures

D.M 16/1/96 Technical norns relative to genera
criteria for building safety verification
and for |oads and superi nposed | oads

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d
Unificazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI 1751 (1988) Single coil spring washer - Nornal
series - Dinensions and nechanica
properties

UNI 3159 (1983) Stainless, heat resisting steel and
all oy sand castings - Qualities,
requirenents and tests

UNI 6127 (1998) Concrete specinens for strength
tests - Making and curing

UNI 6132 (1972) Destructive tests of concretes -
Conpr essi on test

UNI 7121 (1972) Nornmal nortar - Deternination of
air content

UNI 8520-1 (1999) Aggregates for use in concretes -
Definition, classification and properties

UNI 8520-2 (1997) Aggregates for use in concretes -
Requi renment s

UNI 8926 (1986) Steel wires to be used in
manuf acturing of electrically wel ded
fabrics and lattice girders for the
rei nforcement of concrete

UNI 8927 (1986) Electrically welded steel fabrics
and lattice girders for the reinforcenent
of concrete

UNI 8981-7 (1989) Durability of concrete works -

Criteria for mx design, mxing and
pl aci ng of concrete
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UNI

UNI

UNI

10622

10765

11001

(1997) Zinc-coated (gal vani zed) steel bars
and wire rods for concrete reinforcenment

(1999) Admi xtures for concrete -

Mul tifunctional adm xtures for concrete -
Definitions, requirenments and conformty
criteria

(1962) Code of practice for edge
preparation in fusion welding of stee
structures

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI 1SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
SO is a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN

EN

EN

EN

EN

EN

EN

EN

EN

196-7

197-1

197-2

206-1

212

450

451-1

480- 2

I SO 8

(1991) Methods of testing cenent - Methods
of taking and preparing sanples of cenent

(2001) Cenent - Part 1: Conposition
specifications and conformity criteria for
conmon cenents

(2001) Cenent - Part 2: Conformity
eval uation

(2001) Concrete - Part 1: Specification
perfornmance, production and confornity

(1988) Whod preservatives. Cuide to
sanpling and preparation of wood
preservatives and treated tinber for
anal ysi s

(1995) Fly ash for concrete - Definitions,
requirenents and quality contro

(1996) Method of testing fly ash -
Determ nati on of free cal ci um oxi de content

(1998) Admi xtures for concrete, nortar and
grout - Test nethods - Part 2:
Determ nation of setting tinme

98-1 (2001) Mechani cal properties of fasteners
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN | SO 898-6

EN 934-2

EN 1172

ENV 1250-1

EN | SO 1461

EN 1559-3

EN 1744-1

ENV 1992-1-3

| SO 4990

EN 10020

EN 10025/ Al

| SO 10065

ENV 10080

made of carbon steel and alloy steel -
Part 1. Bolts, screws and studs

(1996) Mechani cal properties of fasteners
- Part 6: Nuts with specified proof |oad
val ues - Fine pitch thread

(2002) Admi xtures for concrete, nortar and
grout - Part 2: Concrete adm xtures -
Definitions and requirenents

(1998) Copper and copper alloys - Sheet
and strip for building purposes

(1996) Wbod preservatives - Methods for
measuring | osses of active ingredients and
other preservative ingredients from
treated tinmber - Part 1: Laboratory nethod
for obtaining sanples for analysis to
measure | osses by evaporation to air

(1999) Hot dip gal vani zed coatings on
fabricated iron and steel articles -
Speci fications and test nethods

(1999) Founding - Technical conditions of
delivery - Part 3: Additional requirenents
for iron castings

(1999) Test for chemical properties of
aggregates - Part 1: Chemical analysis

(1995) Eurocode 2: Design of concrete
structures - Part 1-3: General rules -
Precast concrete el enents and structures

(1986) Steel castings - General technica
delivery requirenents

(2001) Definition and classification of
grades of steel

(1995/96) Hot rolled products of non-all oy
structural steel - Technical delivery
condi tions

(1994) Steel bars for reinforcenment of
concrete - Bend and rebend test

(1997) Steel for the reinforcenment of
concrete - Wl dable ribbed reinforcing
steel B 500 - Technical delivery
conditions for bars, coils and wel ded
fabric
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UNI

UNI

UNI

2

EN 10147/ Al (1993/97) Continuously hot-dip zinc coated

structural steels strip and sheet -
Techni cal delivery conditions

EN 12350-2 (2001) Testing fresh concrete - Part 2:
Sl unp test

EN 13369 (2001) Common rul es for precast concrete
products

SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significantly to nerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 02 Shop Drawi ngs

Precast concrete wall panel; G

SD- 03 Product Data

Cast-in enbedded itens and connectors; G

Connection devices; G

SD- 04 Sanpl es

Concrete wall panel surface finishing; G

SD- 05 Design Data

Precast concrete wall panel design calculations; G
Contractor-furnished mx design;, G
Concrete m x design for repair of surface defects; G

Precast concrete wall panel connection and enbednent design
calculations; G

SD- 06 Test Reports
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1

1

Strength tests; G

Submit commercial testing results in accordance with DM 9/1/96
and as required in paragraph entitled "Sanpling and Testing."

SD-07 Certificates
Adnmi xt ur es
SD- 08 Manufacturer's Instructions
Installation of precast concrete wall pane
d eani ng of wall panel

I ncl ude precast concrete wall panel manufacturer's witten
recommendations for installation and cl eani ng.

SD- 11 d oseout Subnittals
Concrete batch ticket information
3 DELI VERY, STORAGE, AND HANDLI NG
Del i ver packaged materials, except for wall panels, to the project site in
the original, unbroken packages or containers, each bearing a |abel clearly
i dentifying manufacturer's name, brand nane, weight or volunme, and ot her

pertinent information. Store packaged materials, and materials in
containers, in a weathertight and dry place until ready for use.

.4 PLANT | NSPECTI ON

[At the option of the Contracting Oficer, precast units nay be inspected.]
[Precast units shall be inspected by the QC representative prior to being
transported to the job site.] The Contractor shall give notice 14 days
prior to the tine the units will be available for plant inspection

Nei t her the exercise nor waiver of inspection at the plant will affect the
Governnment's right to enforce contractual provisions after units are
transported or erected.

5 QUALI TY ASSURANCE
5.1 Wal | Panel Draw ngs
a. Wall panel dinensions, cross-section, and edge details; |ocation
size, and type of reinforcenent, including reinforcenment necessary

for safe handling and erection of panels.

b. Layout, dinensions, and identification of each panel
corresponding to installati on sequence.

c. Setting drawings, instructions, and directions for installation of
concrete inserts.
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d. Location and details of anchorage devices and lifting devices
enbedded in panels, and connection details to building framng
system

1.5.2 Desi gn Cal cul ations

Submit design cal cul ati ons prepared and seal ed by a regi stered professiona
engi neer denonstrating conpliance with Law 1086, D.M 9/1/96, and D. M

16/ 1/96, including |atest updates and revisions; and indicated | oadi ng
condi tions.

1.5.3 Connecti on and Embednent Design Cal cul ati ons

Submit design cal cul ati ons prepared and seal ed by a professional engineer
denonstrating conpliance with the indicating connection and enbednent
details.

1.5.4 M x Desi gns

Sixty days mninmumprior to concrete placenent, submt a mx design for
each strength and type of concrete. Include a conplete list of nmaterials
i ncludi ng type; brand; source and anount of cenent[, fly ash, pozzol an
ground slag,] and adni xtures; and applicable reference specifications.

1.5.5 Concrete Wall Panel Surface Finish Sanple

Submit a concrete wall panel sanmple 300 mm by 300 mm by approximately 40 mm
in thickness, to illustrate quality, color, and texture of both
exposed-to-view surface finish and finish of panel surfaces that will be
conceal ed by other construction. [Qotain approval prior to subnission of
sanpl e panel s. ]

1.5.6 Requi red Records

UNI EN 206-1. Subnit mandatory batch ticket information for each | oad of
ready- m xed concrete.

PART 2 PRODUCTS
2.1 SOURCE MANUFACTURERS
2.1.1 Precast Fabrication Pl ants

The foll owi ng precast concrete fabrication plants that generally conply
wi th these specifications:

TOWASI PREFABBRI CATI - Apice S.r.|l.
V. Fredda, 5

37066 Somma Canpagna (VR

Tel . 045/510699

Fax 045/510110

www. t onTrasi . com

EDI LCEMENTO

SECTI ON 03450 Page 8



V. Cinque Colli, 74
06024 CGubbio (PG
Tel . 075/923091

Fax 075/923099
www. edi | cenento. it

2.2 CONCRETE

2.2.1 Contract or - Furni shed M x Desi gn

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE:

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Law 1086, DM 9/1/96, and DM 16/1/96, including |atest updates and
revisions. Concrete shall have a 28-day conpressive strength of 28 Mra.
[Air content of plastic concrete shall be between 4 and 6 percent air by
volune.] [Provide a dosage of air entraining agent as indicated in
manufacture's instructions and in accordance with UNI EN 934-2. Check air
content as specified in UNI 7121.] Use 25 to 35 percent (by weight) fly
ash or pozzolan, 40 to 50 percent GGBF slag or a conbination that is
approved by the Contracting Oficer

[2.2.2 Exposed-to- Vi ew Faci ng M xture

Provi de aggregates for exposed-to-view facing m xture; white, gray, or buff
portland cenment or a blend of two or nore portland cenents; [air-entraining
adm xture;] and water. Provide exact proportions of facing mxture to
produce concrete having the specified properties and capabl e of obtaining

t he approved surface color and finish.

12.2.3 Backi ng M xture
Provi de the approved m x design.
2.3 MATERI ALS

2.3.1 Fi ne Aggregates

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Choose appropriate gradation based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size nay be specified.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

UNI 8520-1 and UNI 8520-2. Use only fine aggregates that do not contain
any materials that are deleteriously reactive with alkalies in cenent.

Fi ne aggregate shall be generally free fromclay organic naterials, water
sol ubl e al kali and substances which nmi ght cause expansion in the concrete
in accordance with UNI EN 1744-1

2.3.2 Coar se Aggregate
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2.

2.

2.

EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Choose appropriate gradation based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size nay be specified for exposed
architectural concrete.

EE R R R R R R R R R R R R R R R R I R R R R I R

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Italian concrete suppliers typically avoid the
use of alkali-reactive aggregates. Do not allow use
of such aggregates unl ess designer can verify |loca
conditions and suppliers will allow and then will
need to nodify this specifications with appropriate
tests and qualifications.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI

8520-1 and UNI 8520-2. Use only coarse aggregates that do not contain

any materials that are deleteriously reactive with alkalies in cenent.
Aggregate shall not contain slag, crushed concrete, clay organic

materi al s,

wat er sol ubl e al kali or substances which m ght cause expansion

in the concrete in accordance with UNI EN 1744-1

3.3

Exposed Aggregate

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Choose appropriate gradation based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size nay be specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

In addition to the above, facing m xture aggregate, and aggregate for
honbgeneous panel s with exposed aggregate finish, shall be [gravel]
[crushed gravel] [crushed stone] of size and color to produce exposed
surfaces to match the color and texture of the sanple on file with the
Contracting O ficer. Obtain aggregates for exposed aggregate finish from
only one source.

3.4

Cenentitious Materi al

"Cenentitious Material" as used herin shall include all portland cenent,
fly ash, pozzolan and ground granul ated bl ast-furnace sl ag.

3.4

Cenent

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Specify either a tricalciumaluninate content of 5
percent maxi mum or 50 percent ground iron bl ast
furnace slag with 50 percent portland cenent or 35
percent pozzolan with 65 percent portland cenent
when structure is within a saltwater spray range of
8 mor within a horizontal distance of 30 m
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EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: UNI EN 197-1 and UNI EN 197-2 cover 27
products in the fanmly of comon cenents. They are
grouped into five main cenent types (refer to Table
1 of UNI EN 197-1).

The followi ng are acceptable for use:

1. CEM | - Portland cenent.

2. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-S, CEMII/B-S Portland-slag cenent

CEMII/A-P, CEMI1/B-P,
CEMII/A-Q CEMII1/B-Q Portland-pozzol an cenent

CEMII/A-V, CEMII1/B-V Portland-fly ash cenent
The following are acceptable for use with
restrictions on constitutant materials or material

per cent ages:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-M CEMII/B-M Portland-conposite cenent
2. CEM 111 - Blast furnace cenent, type CEMIII/A
3. CEM IV - Pozzol anic cenent, type CEMIV/ A

4, CEM V - Conposite cenent, type CEM V/ A

The followi ng are not acceptable for use:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-D Portl and-silica fune cenment
CEMII/A-W CEMII/B-W Portland-fly ash cenent
CEMII/AT, CEMII/B-T Port| and- burnt shal e cenent

CEMII/A-L, CEMII/B-L,
CEMII/A-LL, CEMII/B-LL Portl and-Ii nmestone cenent
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2. CEM 111l - Blast furnace cenent, that includes
t he types:

CEMII11/B, and CEMIII/C
3. CEM IV - Pozzol anic cenent, type CEMIV/B

4, CEM V - Conposite cenent, type CEM V/B

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI EN 197-1 and UNI EN 197-2, bl ended cenent except as nodified herein

Bl ended and conposite cenents shall contain a mnimum of 50 percent
portland cenent by weight of total cenentitious materials.[ Cenent shal

be high early strength cenent, (Cass R).] For exposed concrete, use one
manuf acturer for each type of cenent[, pozzolan, fly ash, and ground sl ag].

2.3.5 Fl'y Ash and Pozzol an

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Fly ash and slag cenent may produce uneven
di scol oration of the concrete during the early
stages of construction, depending upon the type of
curing provided. Fly ash or pozzolan neeting the
specified test results, which are nore stringent
than ASTM C 618, should provide acceptable results,
but it is recoomended that fly ash, pozzol an, and
ground slag not be permtted where appearance is an
important factor. Fly ash or pozzol an should not be
used in panels where light colored concrete is

pl anned wi t hout first checking with the pignent
manuf act urer.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

UNI EN 206-1 and UNI EN 450, Type (V) Siliceous fly ash, except that the
maxi mum al | owabl e | oss on ignition shall be 6 percent and nmaxi num avail abl e
al kalies shall be 1.5 percent. The maxi mum al | owabl e cal ci um oxi de (CaO
content shall be 8 percent, as tested in accordance with UNI EN 451-1. Fly
ash certificates shall include test results in accordance with UNI EN 206-1
and UNI EN 450 including Available Alkalies. Type (W Calcareous fly ash
shal | not be used.

2.3.6 Ground Iron Bl ast-Furnace Sl ag
Law 595 and UNI EN 197-1

2.3.7 Silica Fune
Silica fume shall not be used.

2.3.8 Burnt Shal e

Burnt shal e shall not be used.

SECTI ON 03450 Page 12



2.3.9 Li mest one
Li mestone shall not be used.
2.3.7 Adni xt ures

UNI EN 480-2 and UNI EN 934-2 for air-entraining adm xtures. O her
adm xtures: UNl 10765. [Certify that adnixtures are free of chlorides.]

2.3.8 Wt er
Fresh, clean, and potable.

2.3.9 Rei nf or cenent

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify for zinc-coated (gal vani zed) bars.
Defi ne where coated bars are to be used, if not for
entire project.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

Al'l exposed steel shall be phosphate treated, prined, and coated to prevent
rust.

2.3.9.1 Rei nforcing Bars

[UNI 1SO 10065 and UNI ENV 10080] [or] [UNI 10622].
2.3.9.2 Wl ded Wre Fabric

UNI 8927
2.3.9.3 Supports for Concrete Reinforcenent

I ncl ude bol sters, chairs, spacers, and other devices necessary for proper
spaci ng, supporting, and fastening in place.

a. Supports: UNI ENV 10080, wire-type reinforcing bars and wel ded
wire fabric.

b. Legs of supports in contact with formwrk: Stainless steel, UN
3159.

2.4 Cast-In Enbedded |tens and Connectors
Structural enbedded anchorage and connections to panels shall be designed
to withstand gravity loads, |ive |oads, dynam c |oads, any vol une change
stresses inherent in the structure, and | oads i ndicated.

2.4.1 I nserts

2.4.1.1 Thr eaded- Type Concrete |nserts

SECTI ON 03450 Page 13



UNI | SO 4990, cast steel. Provide [gal vanized] ferrous casting having

enl arged base with two nailing lugs mnimmlength | ess than the thickness
of panel less 20 nm and internally threaded to receive 20 nm di anet er
machi ne bolt. Ferrous castings shall be ferritic malleable iron. [Provide
inserts hot-dip galvanized after fabrication in accordance with UNI EN
10147/ Al.]

2.4.1.2 Wedge- Type Concrete Inserts

Provi de gal vani zed, box-type ferrous castings with integral anchor |oop at
back of box to accept 20 mm di aneter bolts having speci al wedge-shaped
head. Provide ferrous castings of UNIl EN 1559-3, ferritic nalleable iron
[Provide inserts hot-dip gal vanized after fabrication in accordance wth
UNI EN 10147/ Al.]

2.4.1.3 Sl ott ed- Type Concrete Inserts

Provi de pressed steel plate, welded construction, box type with slot to
receive 20 mm square head bolt, and provide |ateral adjustment of bolt.
Length of insert body, |ess anchorage |ugs, shall be 110 nm m ni num
Provide insert with knockout cover. Steel plate shall be 3 nm m ni mum
t hi ckness, conformng to UNI EN 10025/ Al, steel grade S235. [Provide
inserts hot-dip galvanized after fabrication in accordance with UNI EN
10147/ Al.]

2.4.2 Enbedded Pl at es

UNI EN 10020, [gal vani zed] ferrous netal plate connectors for attachnment to
the structural fram ng using manufacturer standard construction procedures.
Headed studs shall use 400 MPa steel with construction conformng to UN
11001. Deforned bar anchors shall conformto UNI 8926. [Provide enbedded
anchors gal vani zed after fabrication in accordance with UNI EN 10147/ Al].

2.4.3 Enbedded Attachnents
2.4.3.1 Enbedded Wbod Nai |l er

Kiln-dried Standard Grade Douglas Fir or No. 2 Grade Southern Pine
Surface four sides. Treat with waterborne pressure-preservative in
accordance with UNI ENV 1250-1 and UNI EN 212. All wood shall be air or
kiln dried after treatment. Specific treatments shall be verified by the
report of an approved i ndependent inspection agency.

2.4.3.2 Fl ashi ng Reglets

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: When visible staining fromthe flashing
regl et can occur, chrom umnickel stainless stee
shoul d be specified. Wen the wall panels will be
subjected to a coastal salt atnobsphere, stee
flashing reglets should be used to prevent visible
st ai ni ng.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Fabricate of sheet netal, open-type with continuous groove 30 nm deep

m ni mum by 5 nm w de at opening and sl oped upward at 45 degrees. Top
surface shall have toothed |ip section to anchor upturned edge of netal
snap-1 ock counter flashing when inserted. [ Sheet netal shall be stainless
steel, 0.28 mm m ni numthi ckness, soft tenper, UNI 3159.] [ Sheet netal
shal | be copper strip for building construction, weight 4.8 kg per square
meter mininum UN EN 1172, cold-rolled tenper.] [Sheet netal shall be 0.5
nm m ni mum t hi ckness, gal vani zed carbon steel sheet, UNI EN | SO 1461.]

4.4 Connecti on Devi ces

.4.4.1 dip Angles

UNI EN 10025/ Al steel, galvanized after fabrication in accordance with UN
EN 10147/ Al.

.4.4.2 Ferrous Casting C anps

UNI EN 1559-3 nmlleable iron or cast steel, hot-dip gal vanized in
accordance with UNI EN 10147/ Al.

.4.4.3 Threaded Fast eners
Provi de gal vani zed nachi ne bolts, washers and, when required, nuts.

a. Bolts: UNI EN I SO 898-1, 20 nmm di aneter nachine bolts with hexagon
head.

b. Washers: UN 1751, nedium or heavy | ock-spring washers.
c. Nuts: UNI EN I SO 898-6, heavy, hexagon-type nuts.

d. Square Nuts: UNI EN | SO 898-6, plain, square-type nuts where
required for slotted-type concrete inserts.

.4.5 Form Material s

Provide forns and formfacing materials of wood, netal, plastic, or other
approved material to produce concrete having the specified finish.

Construct forns nortar-tight and of sufficient strength to withstand al
pressures due to concrete placing operations and tenperature changes within
the specified fabrication tol erances.

.5 PANEL FABRI CATI ON

UNI ENV 1992-1-3 and UNI EN 13369, unl ess specified otherw se.

.5.1 Formwor k and Fabrication Tol erances

Provide netal or wood forms. Brace and stiffen agai nst defornmation.

Provide formliners where required to produce indicated finish. Provide
di nmensi onal tol erances as foll ows:
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2.

2.

Overal | panel dinensions:

Plus or mnus 3 mm
6 m Plus or mnus 3 mm

3
3
6 Plus of mnus 5 mm

373

Thi ckness: Plus 6 mm ninus 3 mm

Angul ar devi ation of sides:
Pl us or mnus one percent, 2 nm

Devi ation fromsquare (difference in | ength of two diagonals):
Not to exceed 0.1 percent, 6 nm

Si ze and | ocation of openings within one unit:
Plus or minus 6 nm

Local snoot hness (deviation froma true plane):
Plus or mnus 0.2 percent

Bowi ng (convex or concave):
Length of bow 480 (0.2 percent), with a maxi numof 15 mm

Position of reinforcenent: Wthin 6 nmof indicated position
Position of anchorage devices: Plus or mnus 12 mm
Position of pick-up devices: Plus or mnus 75 nm

5.2 Rei nf or cement

Law 1086, DM 9/1/96, D.M 16/1/96, and UNI ENV 10080 i ncluding | atest

updates and revisions for placenent and splicing; secure in position with
tie wires, bar supports, and spacers.

.5.3 Preparation for Placing Concrete

Renove hardened concrete, excess form parting conpound, standi ng water,
ice, snow, or other deleterious substances fromforminteriors and

rei nforcement before concrete placenent. Secure reinforcenent and enbedded
itens.

.5.4 Concrete M xing and Conveyi ng

.5.4.1 Batch Plant, M xer, Mxing, and Measuring of Materials
UNI EN 206-1.

.5.4.2 Conveyi ng

Prevent segregation and | oss of nmterials.

5.5 Concrete Pl acing
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: D.M 16/1/96 suppl enents Law 1086; D. M
16/1/96, para. 6.1.1 states that concrete nust not
be placed with tenperature less than 0 deg. C

unl ess proper precautions are taken to ensure proper
cold weather curing. UN 8981-7 technical norm
states that concrete nust be manufactured and
cast-in-place at tenperature not |ower than 10 deg
C, unl ess proper precautions are taken to ensure
proper cold weather curing. No references address
hot weat her placing. Designer shall include

addi tional requirenents as may be necessary for a
particul ar project |ocation.

EE R R R R R R R R R R R R R R R R R R R R R R O R

UNI 8981-7, Law 1086, and D.M 16/1/96. Deposit concrete in the forns
continuously or in layers of such thickness that no concrete will be placed
on concrete which has hardened sufficiently to cause formation of seans or
pl anes of weakness within the precast concrete wall panel. Place concrete
at a constant tenperature of between 10 and 32 degrees C throughout
fabrication of each panel. Make tenperature of forns or nolds the sane as
or close to the concrete tenperature. Vibrate and consolidate concrete to
prevent segregation and to produce a high-density concrete free of
honeyconb and rock pockets. Exposed-to-view facing nixture shall be a

m ni mum t hi ckness of 20 mm unl ess i ndi cated otherwi se. Place backing

m xture before facing mxture attains initial set.

.5.6 I dentification Markings

Permanently mark each panel to indicate pick-up points, l|ocation
orientation in the building, and date of casting. |Identification markings
shall correlate with approved detail drawings. Do not |locate in
exposed-to-view finished surfaces.

.5.7 Fi ni shi ng

.5.7.1 Unf or mned Conceal ed Surfaces (Snooth Finish)

Provide a trowel finish. Level surface with a straightedge, and strike
off. After surface water has di sappeared, float and trowel surface.
Provide snmooth finished surface, free of trowel marks, and uniformin
texture and appearance.

.5.7.2 Snoot h, Exposed-to-View Surfaces

Provide a snmooth finish to all exposed-to-view surfaces of panels, unless
otherw se indicated. Provide a concrete surface having the texture
imparted by a steel formor other approved snooth surfaces formfacing
mat eri al

.5.7.3 Exposed Aggregate Finish

Provi de for exposed-to-view surfaces of panels, including chanfers, edges,

SECTI ON 03450 Page 17



recesses, and projections, unless otherw se indicated. Provide standard
smooth finish with outer skin of nortar renpved, before concrete has

har dened, and exposi ng coarse aggregate. A chemical retarder nmay be used
on exposed face to facilitate removal of nortar. Match finish of the
approved surface finish sanple. Expose aggregates as soon after concrete
pl acing as practicable [by wire brushing, sand blasting, or bush hamreri ng]
[or] [by washing the concrete surface with a diluted solution of nuriatic
acid to thoroughly clean exposed aggregate. Rinse concrete surface with
fresh, clean water to renove traces of acid.]

2.5.8 Curing

Provi de npoist or steamcuring or curing conpound. Do not renobve panel from
forns; prevent noisture |loss and maintain 10 degrees C minimum for at |east
24 hours after finishing. Mintain panels in a surface danmp condition at
10 degrees C minimumuntil concrete has attained 75 percent mni mum of the
desi gn conpressive strength. [Do not use steamcuring with wood forns or
in connection with chemcally retarded exposed aggregate surfaces].

2.5.9 Repair of Surface Defects

Cut out defective areas to solid concrete, with edges of cuts perpendicul ar
to the surface of the concrete, and clean thoroughly. Danpen area to be
pat ched and brush-coat wi th nonshrink grout or bonding agent. Patch the
surface in accordance with procedures previously submtted by the
Contractor and approved by the Contracting Officer. Were exposed to view,
t he patches, when dry, shall be indistinguishable fromthe surroundi ng

surf aces.

2.5.9.1 Snmoot h, Conceal ed Surfaces
Accept abl e defective area shall be linted to holes |left by rods and ot her
tenporary inserts, and to honeyconb or rock pockets of 6 nm di aneter
maxi mum Renove fins and other projections on the surfaces.

2.5.9.2 Exposed-to- Vi ew Surfaces
The conbi ned area of acceptable defective areas shall not exceed 0.2
percent of the exposed-to-view surface area and shall be |limted to hol es of

6 mm di amet er maxi mum

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Verify that all parts of the supporting structure are conplete and ready to
recei ve the panels and that site conditions are conducive to proper
installation. |Install precast concrete wall panels and accessories in
accordance with approve detail draw ngs and descriptive data, and as
speci fied bel ow.

3.1.1 Bui | di ng Fram ng System

Provi de supporting nenbers, including anchorage itens attached to or
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enbedded in building structural elenents, prior to placenent of panels.
3.1.2 Pl aci ng Panel s
Panel s shall attain the specified 28-day conpressive design strength prior
to placenment. Provide tenporary supports and bracing, as required, to
mai ntai n panel position and alignnent during attachnment to the building
fram ng system Secure adjustable connections after panels have been
properly positioned. Al welded connections shall conformto the
requi renents of UNI 11001.
3.1.3 Erection Tol erances
Locate panels to accommpdat e adj acent products, proper joint wi dth, and
alignment with adjacent precast menbers. Noncunul ative di nmensi onal
tol erances for erection of panels are as follows:
a. Face width of joint
Panel di nension nornmal to joint
3 mand under: Plus or minus 5 mm
3mto6 m Plus 5 Mmmnus 6 mm

Each additional 3 m Plus or nmnus 2 mm

b. Joint taper (panel edges not parallel): 0.2 percent or 2 nm
total, whichever is larger, but not greater than 10 mm

c. Panel alignnent
1) Jog in alignment of edge: 6 mm

2) Ofset in face of panel (exterior face unless otherw se
noted): 6 nm

d. Variation fromtheoretical position, any location: Plus or m nus
6 mMm

e. Deviation fromplunb: 0.2 percent, 10 nm naxi mum

f. Maxi num war page after erection: One corner out of plane of other
three, 0.5 percent of distance fromnearer adjacent corner, or 3 mm

g. Differential bowi ng or canmber of adjacent panels: 6 nm naximum
3.1.4 Joints
Joi nt wi dt hs between panels shall be as specified unless otherw se
indicated. Provide joints with sealants in accordance with Section 07920,

"Joint Seal ants."

3.1.5 Prot ection
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Pr ot ect exposed-to-view facing from staining and other danage. Do not
allow laitance to penetrate, stain, or harden on exposed surfaces.

.2 CLEANI NG

Cl ean exposed-to-view surfaces of panels thoroughly wth detergent and

wat er; use a brush to renove foreign matter. Renpbve stains that remain
after washing in accordance with recommendati ons of the panel nanufacturer
Surfaces shall be clean and uniformin col or

.3  SAMPLI NG AND TESTI NG
. 3.1 Product Quality Control

Provide a product quality control systemin accordance with DM 9/1/96 and
perform concrete and aggregate quality control testing using an approved,

i ndependent commercial testing |aboratory. Subnit test results to the
Contracting O ficer.

.3.1.1 Aggregate Tests

UNI 8520-1, UNI 8520-2, and UNI EN 1744-1. Performone test for each
aggregate size, including determ nation of the specific gravity.

.3.1.2 Strength Tests

UNI EN 196-7. Provide UNI 6132 and UNI 6127 conpression tests. Perform
UNI EN 12350-2 slunp tests. Modld six cubes each day or for every 15 cubic
neters of concrete placed, whichever is greater. Performstrength tests
using two cubes at 7 days and two at 28 days. Cure four cubes in the sane
manner as the panels and place at the point where the poorest curing
conditions are offered. Moi st cure two cubes and test at 28 days.

.3.1.3 Changes in Proportions

If, the conpressive strength falls below that specified, adjust the m x
proportions and water content and nake necessary changes in the
tenperature, nmoisture, and curing procedures to secure the specified
strength. Notify the Contracting O ficer of all changes.

.3.1.4 Strength Test Results

Eval uate conpression test results at 28 days in accordance with UNI 6132
using a coefficient of variation of 20 percent. Evaluate the strength of
concrete by averaging the test results (two speci nens) of standard cubes
tested at 28 days. Not nore than 20 percent of the individual tests shal
have an average conpressive strength | ess than the specified ultinate
conpressi ve strength.

. 3.2 Rej ection
Panel s in place may be rejected for any one of the follow ng product

defects or installation deficiencies renmmining after repairs and cl eani ng
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have been acconplished. "Visible" means visible to a person with normal
eyesi ght when viewed froma distance of 6 min broad daylight.

a. Nonconfornmance to specified tol erances.
b. Air voids (bughol es or bl owhol es) larger than 10 nm di aneter.

c. Visible casting |ines.

d. Visible fromjoints.

e. Visible irregularities.

f. Visible stains on panel surfaces.

g. Visible differences between panel and approved sanple.

h. Visible nonuniformty of textures or color

i. Visible areas of backup concrete bl eeding through the facing
concr et e.

j. Visible foreign material enbedded in the face.
k. Visible repairs
I. Visible reinforcenent shadow |lines
m  Visible cracks.
3.3.3 Field Quality Control
Performfield inspection of panel connections. The Contracting Oficer
shall be notified in witing of defective welds, bolts, nuts and washers
within 7 working days of the date of inspection. Al defective connections
or welds shall be renpbved and re-wel ded or repaired as required by the
Contracting O ficer.
3.3.3.1 Wel ded Connection Visual |nspection
UNI 11001, furnish the services of AWs-certified welding inspector for
erection inspections. Welding inspector shall visually inspect all welds

and identify all defective welds.

-- End of Section --
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